SUMMARY Fourteen episodes of subacute bacterial endocarditis in 11 children were successfully treated with antibiotics, which in 13 cases were given largely by mouth. It is suggested that oral treatment of bacterial endocarditis should be considered for children who are only moderately but not severely ill, and who have sensitive organisms.
Most published reports of subacute bacterial endocarditis have stressed the need for parenteral rather than oral treatment. A few early reports showed successful treatment with oral penicillins (Gray et al., 1964; Gray, 1969) , but these regimens have never achieved popularity. We present 14 episodes of subacute bacterial endocarditis in children successfully treated with antibiotics given largely by mouth, and discuss why some patients may be better treated with oral rather than parenteral antibiotics. Between 1960 and 1975, 14 In 6 cases treatment was entirely oral, and in another 6, including the more severely ill as well as Case 6 with rheumatic heart disease, medication was given parenterally for the first 2 or 3 days. However, when no severe general or abdominal symptoms were present which would suggest inadequate absorption, drugs were given only by mouth. In 2 cases dilutions of serum up to 1/16 and 1/64 killed the cultured organisms; in others serum antibiotic levels 3 to 4 hours after the previous dose exceeded the median inhibitory concentration (MIC) of the drug for the cultured organism by factors of 30-250. Treatment was given for 6 to 8 weeks in most cases, but was longer in 2 cases because of the nature of the organism or previous surgery. Some children who seemed physically well and whose erythrocyte sedimentation rate had fallen were allowed home for the latter part of their treatment, with frequent supervision.
Patients and methods

Results
The 10 children treated orally recovered from their attacks of SBE with no permanent sequelae or change in cardiac status or signs, and all have been followed up for periods of 1 to 15 years. Case 14, treated intravenously, also recovered from SBE but died later from mechanical causes. 3 children treated orally had second attacks of SBE; we feel that these were not relapses following inadequate treatment because in 2 cases a different organism was cultured 9 months and 2 years, respectively, after the first episode, while in the third child the attacks were 4 years apart.
No significant complications of treatment were encountered and in particular no child had vomiting, troublesome anorexia, or diarrhoea, or 'superinfection' with other organisms.
Discussion
The clinical and bacteriological spectrum of infective endocarditis has changed over the last 20 years. From a predominant involvement of young adults with rheumatic heart disease emphasis has passed to older adults, unusual and opportunist organisms, and association of the disease with invasive procedures. In children there is now found, as in this series, an underlying congenital cardiovascular lesion in 90 % of the cases; however, the commonest organism is still Strep. viridans, the next common being staphylococci and enterococci (Nadas and Fyler, 1972) .
Despite much discussion no final conclusion has been reached about the optimum duration of treatment. In cases due to penicillin-sensitive Strep. viridans short courses (e.g. 2 weeks) have been effective (Tan et al., 1971) , but though there is evidence that larger doses of antibiotics permit a shorter period of treatment than the 6 or 8 weeks used 25 years ago, in general 4 weeks' treatment is advised for such cases (Hayward, 1973; Weinstein, 1970) . Longer periods (4 to 6 weeks) have been advised for more resistant streptococci and other organisms (Kaye, 1973; Weinstein and Schlesinger, 1973) . There is anecdotal evidence for occasional superinfection with Gram-negative organisms when oral treatment is continued for even as short a time as 5 or 6 weeks (Weinstein and Schlesinger, 1973 ), but there is also similar evidence that occasional patients with apparently sensitive organisms need much longer courses for cure (Hayward, 1973) . We have felt that there is little hazard in extending oral medication for 2 or more weeks, when no clinical symptoms have been caused, even though in some cases it may be unnecessary.
Oral treatment has been and still is regarded as unsatisfactory (Hayward, 1973; Kaye, 1973) , most physicians preferring to use parenteral treatment, probably for the following reasons (Weinstein and Schlesinger, 1973 gut has led to adequate serum levels of antibiotics and effective treatment, but may be unreliable in those with severe general or abdominal symptoms. The semisynthetic penicillins are especially reliable, and serum levels after oral doses of these drugs exceed many-fold the median inhibitory concentrations for pathogens commonly found in SBE (Knudsen et al., 1961) . Various authors recommend that the serum should be bactericidal in dilutions varying from 1 in 2 (Hayward, 1973) to 1 in 20 (Nadas and Fyler, 1972) , and these levels are also possible to achieve.
We feel that if the organism is appropriately sensitive, and if attention is paid to the attainment and maintenance of adequate serum levels and to the response to treatment, most children with bacterial endocarditis may be treated effectively with predominantly oral antibiotics, enabling some of them to be managed at home for the latter part of their treatment, and avoiding the discomfort and complications of long-term parenteral treatment. 
